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Corrected Seminvariant Tables for the Weights 11 & 12. 

By Prof. Oayley. 



The tables in my paper, "Seminvariant Tables," A. M. J., t. VII (1885), pp. 
59-73, are not in the best form, but the deviations present themselves only in a 
few columns of the tables for the weights 11 and 12, viz. in the former of these 
two columns, and in the latter a single column, ought to be replaced by linear 
combinations of other columns ; there are besides columns which should be new 
named ; in regard hereto there is a point of theory which requires to be made 
clear. I remark that in each table the literal terms are in alphabetical order 
(AO) ; this is the proper order for the final terms, and although (as about to be 
explained) the proper order for the initial terms is the counter order (GO), yet 
as the tables cannot be at the same time arranged in the one and the other order, 
I adhere to the iO as the proper arrangement for the terms of the tables ; we 
have, however, to introduce the notion that in general it is not the top term of 
a column which is to be regarded as the initial term, and in connection herewith 
to consider how the columns are to be named. An instance first presents itself 
for the weight 11 : we have, see column 5 of the table for that weight here 
given, a seminvariant 

fg + i 
Wj 

bci 
bdh 

beg — 5 

<?h — 16 



b s e* + 70; 

this is to be regarded, not as a seminvariant fg — Z>V, (it is hardly necessary 
to remark that, here and elsewhere the — is not a minus sign, but a mere 
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196 Cayley : Corrected Seminvariant Tables for the Weights 1 1 and 1 2. 

stroke), but as a seminvariant c% — b 3 e 2 , viz. c 2 h is a term entering into the 
seminvariant, and which, although it is in A subsequent, it is in GO precedent 
to the terms fg, beg and bf 2 . The seminvariant contains the term — 16e 2 h and 
other terms with the letter h, and it is a misnomer to call it fg — We*, a name 
implying that the highest letter thereof is g. Instead of the stroke, it would 
perhaps be better to write » , for instance c 2 h co We 2 , where of course oo would 
be used as a mere conventional symbol. 

For greater clearness I give here the express definition of counter order, 
{GO), viz. whereas in AO we begin with the lowest letters, in GO we begin 
contrariwise with the highest letters. A term containing a higher letter or 
higher power of such letter precedes a term containing a lower letter or lower 
power of the same letter — or in the easiest form, the counter order is the alpha- 
betical order corresponding to the reversed arrangement z, y , . . . . /, e, d, c, b 
of the letters. 

A symbol as above c 2 h — We 2 may be regarded as referring to a set of terms 
c 2 h, We 2 and all the terms which are in GO subsequent to c 2 h and in A prece- 
dent to b 3 e 2 : as by supposition the terms are arranged in AO the set includes no 
term lower than We 2 , or say the bottom term We 2 is also the final term of the set, 
but it does include terms fg, beg and bf 2 higher than c 2 h, and thus the top term 
fg is not, but c 2 h is, the initial term of the set. It should be remarked that a 
seminvariant cli — We 2 need not include all the terms of the set as just defined, 
there may very well be terms with a coefficient zero, or say accidental zeros : an 
instance presents itself, weight 10, where in the column eg — bd 3 we have Oce 2 , 
no term in ce 2 . 

The changes actually required are very slight, viz. 
Weight 1 1 , instead of 

fg — We 2 , we require <?h — We 2 , old fg — b 3 e 2 , new named, 

c 2 h — b 3 d 2 , " fg — b 3 d % , linear combination {fg — b 3 e 2 ) -f-8 {c 2 h — b 3 d 2 ) , 

de 2 — Wd 2 , " <?f — Wd 2 , old de 2 — Wd\ new named, 

c 3 /— b 3 c\ " de 2 — b 3 c\ linear combination {de* — b*d 2 ) + 6 (c 3 /— 6V) . 

Weight 12, instead of 

cf 2 — bed 3 , we require d 2 g — bed 3 , old cf 2 — bed 3 , new named, 
cPg — c 3 d 2 , " cf 2 — c 3 d 2 , linear combination {cf 2 — bed 3 ) — 5 {d z g — c 3 d 2 ) ; 

but I have thought it desirable to give the complete tables for the weights 
in question, 11 and 12; and I have also rearranged the entire columns of the 



Oayley: Corrected Serninvariant Tables for the Weights 11 and 12. 197 



two tables so as to present in each of them the finals in A . This is 
with the existing tables, except that in the table weight 10 there is 



the case 
a single 

transposition. Instead of the columns cdf — b 4 of, ce 3 — c 5 , we ought to have 
ce 2 — c B , cdf — Wd?. The complete list up to the weight 12 is 



w= 






3 


e 


— 6 2 


3 


d 


— 6 3 


4 


e 


— c 2 




c 2 


— 6* 


5 


f 


— 6c 2 




ed 


— 6 5 


6 


9 


— d 2 




ce 


— c 3 




d 2 


— 6 2 c 2 




c 3 


— 6 6 


7 


h 


— bd 2 




of 


— 6c 3 




de 


— 6 3 c 2 




e 2 d 


— 6' 


8 


* 


— e 2 




cd 


— ed 2 




df 


— b 2 d 2 




e 2 


— c* 




e 2 e 


— 6 2 c 3 




cd 2 


— 6 4 c 2 




c 4 


— 6 s 



10 



j -be 2 
ch — d 3 
dg —bed 2 
ef — b 3 d 2 
c 2 f —be* 
cae — b 3 c 3 

d S _fc5 c 2 

c 3 d - 6 9 



~/ 2 

— ce 2 

— 6 2 e 2 

— bd 3 

— c 2 d 2 
-b 2 cd 2 



k 
ci 
dh 

eg 

f : 

c 2 fl 

ce 2 — c 5 

cdf—b*d 2 

d 2 e—b 2 e i 

c 3 e — 6 4 c 3 

c 2 d' 2 — 6 6 c 2 

c 5 — 6 10 



w=. 




11 


i -6/ 2 




cj — de 2 




di — 6ce 2 




eh — ed 3 




e 2 h —b 3 e 2 




fg -b 2 d 3 




eef —be 2 d 2 




edg — 6 8 cd 2 




d 2 f —6c 5 




c 3 / — 6 5 d 2 




de 2 — 6 3 c* 




e 2 de — 6 5 c 3 




ed3 _ft> C 2 




c 3 d — 6 11 



wz: 






12 


m 


-g 2 




c& 


-ef 2 




ei 


— e 3 




di 


— b 2 f 2 




fh 


— bde 2 




q 2 


— c 2 e 2 




eeg 


-d* 




cH 


— 6 2 ce 2 




d 2 q 


— 6cd 3 




ef 2 


— c 3 d 2 




cdh 


— We 2 




def 


— b 3 d 3 




e 3 


— b 2 c 2 d 2 




e 2 e 2 


— c 6 




e 3 g 


— 6 4 cd 2 




cd 2 e 


— 6 2 c 5 




c 2 df 


— 6 6 d 2 




d* 


— 6 4 c 4 




c 4 e 


— 6 6 c 3 




c 3 d 2 


— 6 8 c 2 




c 6 


— 6 12 



The two new tables are as follows : some accidental numerical errors have 
been corrected. 















Table, Weight 11. 














12 3 4 5 6 7 8 9 10 11 12 13. 14 






I 


ej 


di 


eh 


e 2 h 


fg 


eef 


edg 


d 2 f 


e 3 f 


de 2 


e 2 de 


cd 3 


c^d 




* + 1 






























We 


- 11 






























ej 


+ 35 


+ 2 




























di 


- 75 


— 9 


+' "I 


























eh 

fg 


+ 90 
— 42 


+ 14 

— 7 


— 2 
+ 1 


+ 1 
— 1 
























+ 1 


+ i 




b"j 


+ 20 


— 2 




























bci 


- 90 


+ 9 


— 3 


























bdh 


+240 


+ 16 




— 4 






















10 


beg 


—420— 63 


+ 9 


— 2 


— 5 


- 5 




















bf 2 


+252 


+ 42 


— 6 


+ 6 


- 6 


— 6 




















e 2 h 




— 30 


+ 10 


+ 3 


— 16 






















edg 




+ 70 


— 26 


— 2 


+ 58 


+ 2 




+ ~i 
















eef 




— 21 


+ 7 


— 6 


+ 5 


+ 45 


+ 1 


— 3 
















* % f 

de 2 
bH 




- 56 
+ 35 


+ 24 
— 15 
+ 2 


+ 10 
— 5 


—100 
+ 60 


—100 
+ 60 


— 3 
+ 2 


+ 6 

— 4 


+ 1 
— 1 














+ 1 


+ 1 










b 2 eh 






— 8 




+ 32 






















b 2 dg 






+ 8 


+ 20 


— 48 


+ 8 




— 1 














20 


\b 2 ef 






— 4 


— 18|+ 40 


— 1 


+ 8| 













10 



20 



10 11 12 13 



14 
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I? able, Weight 11. — Continued. 

2 3 4 5 6 7 8 9 10 11 12 13 14 







I 


ej 


di 


eh 


c 2 h 


fff 


eef 

+ 14 

— 11 

— 1 

— 9 

+ 14 

— 6 

— 8 
+ 9 
+ 6 

— 16 

+ 8 
+ 3 

— 2 


edg 

— 3 

— 30 
+ 27 
+ 2 

+ 27 

— 45 
+ 20 

+ 5 
+ 18 

— 23 

— 27 
+ 51 

— 24 

— 2 

+ 6 

— 2 

— 6 

+ 4 


d 2 f 


e 3 f 


de 2 


e 2 de 


ed 3 


e*d 


21 


be*g 

bcdf 

bee 2 

bd 2 e 

e 3 f 

e 2 de 

cd 3 

b*h 

b 3 cg 

b 3 df 

b s e 2 

b 2 e 2 f 

b 2 ede 

b 2 d 3 

be 3 e 

be 2 d 2 

cH 

b*g 

bHf 

b*de 

b 3 e 2 e 

b 3 ed 2 

b 2 e 3 d 

be 5 

& 6 / 

b 5 ee 

b 5 d 2 

Mc 2 d 

bH* 

Ve 

b s ed 

b 5 c 3 

b 3 d 

Ve 2 

b*e 

b 11 






+ 8 
— 16 
+ 10 


— 15 

— 24 
+ 45 

— 10 
+ 27 

— 45 
+ 20 


— 62 
+232 
—205 
+ 20 

— 64 

+ 90 

— 40 

— 16 

+ 56 
-112 
+ 70 


— 6 

+408 
—405 
+ 20 
—270 

+450 
—200 

—288 
+270 
+216 
—360 

+160 


+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 

+ 


6 
3 
3 

4 

6 

2 

4 
2 
3 
6 

8 

2 
6 

1 

4 
3 
8 
10 
3 


— 3 

— 8 

— 12 
+ 36 

— 18 

+ 2 
+ 36 

— 36 
+ 34 

— 48 
+ 18 
+ 3 

— 36 
+ 14 
+ 72 

— 78 
+ 30 

— 9 
+ 12 

— 30 
+ 20 


— 3 

— 8 

+ 6 

+ 2 

+ 24 
+ 16 

— 18 

— 24 
+ 9 

— 16 
+ 12 

— 48 
+ 72 

— 27 

+ 32 

— 48 
+ 18 




+ 1 

— 1 

— 9 
+ 4 

+ 15 
+ 11 

— 12 

— 6 

— 89 

+ 29 

+ 32 

— 23 

— 8 
+ 6 














+ 1 

— 1 

— 2 

+ 1 

— 3 
+ 5 

— 1 

+ 1 

+ 8 

— 7 

— 5 
+ 3 

— 7 
+ 2 
+ 10 

— 5 
+ 2 

— 4 
+ 2 


30 


































40 
















+ 1 

— 4 

— 3 

+ 6 
+ 14 

— 4 

— 26 

+ 1 
+ 24 

— 11 

+ 2 




























































50 


















































56 




























bf 2 


de 2 


bee 2 


cd 3 


b 3 e 2 


b 2 d 3 


be 2 d 2 


b 3 ad 2 


be 


5 


b 5 d 2 


b 3 c* 


b 5 


,s 


Vc 2 


b 11 



21 



30 



40 



50 



56 



±638 ±188 ±70 ±132 ±664 ±1640 ±57 ±170 ±43 ±278 ±192 ±35 ±98 ±48 
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Table, "Weight 12. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 




18 


19 


20 


21 




m 


ck 


ei 


dj 


fh 


9* 


ceg 


cH 


d*g 


eP 


cdh 


def 


« s 


c 2 « 2 


e 3 g 


cd 2 e 


c 2 df 


d± 


c i e 


c s d 2 


c 6 


m 


+ 1 










































bl 


— 12 












































ek 


+ 66 


+ 3 










































dj 


—220 


— IB 




+ 15 






































ei 


+495 
-792 


+ 40 

- 70 


+ 1 
— 4 


— 40 
+ 70 






































+ 25 


b 2 k 


+462 


+ 42 
— 3 


+ 3 


— 40 


— 24 


+ 1 




































bcj 




+ 15 




- 45 






































bdi 




- 25 


— 4 


+ 25 






































beh 




+ 30 


+ 12 


— 30 


—125 




































Vfl 




— 14 


— 8 


+ 12 


+113 


— 12 


































cH 




— 15 


+ 3 


+150 








+ 1 






























cdh 




+ 40 


— 8 


—400 


+ 50 






— 4 






+ 4 
























ceg 
d 2 g 




— 70 

+ 42 


— 22 
+ 24 
+ 24 


+700 
—420 


+680 
—675 
—570 


— 70 
+100 
+ 80 


+ 1 

— 1 

— 1 


+ 8 
— 5 






— 8 
+ 5 
























+ 2 
+ 5 


+ 2 






def 






— 36 




+925 


-200 


+ 2 




— 19 


- 4 




+-!s 






















e 3 
b*j 






+ 15 


+ 30 


—400 


+100 


— 1 




+ 12 


+ 2 




- 17 


+ 1 


























b 2 ci 








-135 








— 2 






























b 2 dh 








+360 


+200 






+ 4 






— 4 
























b 2 eg 








—630 


-525 


+100 


— 1 


— 8 






+ 8 
























J,2f2 

bc 2 h 








+378 


+336 
—150 


— 64 


+ 1 


+ 5 
+ 4 


— 2 


— 2 


— 5 

— 12 




























bcdg 










+350 


-200 


+ 2 


— 4 


— 30 




+ 4 
























beef 










-105 


+ 20 


- 2 


+ 2 


+ 37 


— 8 


— 2 


— 64 






















bd 2 f 










—280 


+320 


— 2 




+ 46 


+ 16 




- 72 






















bde 2 










+175|— 200 


+ 2 




— 49 


— 4 




+114 


— 12 




+-"l 
















e 3 g 








+100 


— 1 


— 4 


+ 20 




+ 32 






















c 2 df 












—200 


+ 2 


+ 8 


— 49 


— 4 


— 64 


+ 54 






— 3 




+ 


3 










c 2 e 2 












+125 


+ 1 


— 5 


— 32 


+ 28 


+ 40 


+162 


— 18 


+ 1 


+ 4 


+~"T 














cd 2 e 














— 3 




+ «1 


— 44 




—342 


+ 54 


— 2 














d* 
bH 














+ 1 


+ 1 


— 32 


+ 18 




+135 


— 27 


+ 1 


— 2 


— 1 




2 


+ i 






















b*ch 
















— 4 






+ 20 
























b 3 dg 
















+ 4 


+ 20 




— 4 
























b*ef 
















— 2 


- 18 


+ 12 


+ 2 


+ 36 






















b 2 c 2 g 
















+ 4 


— 15 




— 60 








— 3 
















b 2 cdf 
















— 8 


— 24 


— 24 


+120 


+216 






+ 6 




— 


6 










b 2 ce 2 
b 2 d 2 e 
















+ 5 


+ 45 
— 10 


— 30 
+ 20 


— 75 


—360 
+ 66 


+ 54 
— 6 


- 2 
+ 2 


+ 2 
— 6 


— 1 






























bc*f 


















+ 27 


+ 12 




—162 






+ 3 




— 


9 










bc 2 de 


















— 45 


+ 60 




+486 


—180 


+ 4 


— 8 


— 6 


— 


15 










bed 3 


















+ 20 


— 40 




—252 


+108 


— 4 


+ 7 


+ 8 


+ 


24 


— 12 








c i e 




















— 30 




— 81 


+ 81 


— 2 


+ 1 


+ 4 


+ 


30 




+ 1 






e 3 d 2 




















+ 20 




+ 54 


— 54 


+ 2 


— 2 


— 5 


_ 


28 


+ 8 


— 1 


+ 1 





10 



20 



30 



40 



10 11 12 13 14 15 16 17 



18 



19 20 21 
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Table, Weight 12. — Continued.. 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 




m 


ek 


ei 


dj 


fh 


g 2 


ceg 


c 2 i 


d 2 g 


cf 2 


cdh 

— 8 
+ 28 

— 56 
+ 35 


—144 
+135 
+108 
—180 

+ 80 


e 3 

- 27 

+108 

- 64 

- 54 
+ 36 


c 2 e 2 

+ 1 

— 4 

+ 2 
+ 4 

— 4 

+ 1 


c 3 g 

+ 3 

— 3 

— 6 
+ 9 
+ . 1 
+ 2 

— 12 
+ 8 

— 2 

— 1 
+ 3 

— 1 

— 3 
+ 2 


cd 2 e 


c 2 df 


d l 


e 4 e 


e 3 d 2 


c 6 


b*h 

h*cg 

b*df 

b*e 2 

b 3 c 2 f 

b 3 cde 

b 3 d 3 

b 2 c 3 e 

b'e'd 1 

bc*d 

c 6 

b s g 

b 5 cf 

b 5 de 

b i e 2 e 

b 4 ed 2 

b 3 c 3 d 

b 2 c 5 

Vf 

b 6 ce 

b s d 2 

b 5 c 2 d 

J 4 c* 

b*e 

Wed 

b^c 3 

b s d 

b'c 2 

b 10 e 

J12 






















+ 10 

— 4 

— 7 

— 9 
+ 14 

— 4 

— 4 
+ 3 
+ 8 

— 10 
+ 3 


+ 3 

+ 24 
+ 30 

— 16 

— 75 
+ 6 
+ 48 
+ 2 

— 16 

— 21 

— 15 
+ 60 

— 40 
+ 12 
+ 6 

— 15 
+ 10 


+ 8 

+ 30 

— 48 
+ 16 

— 48 
+ 68 

— 24 

+ 16 

— 24 

+ 9 


— 4 
+ 3 
+ 2 

— 1 

+ 6 

— 3 

— 6 
+ 3 

— 4 

— 23 
+ 30 

— 3 

+ 1 
+ 2 

— 3 


— 3 

— 6 

+ 4 

+ 3 
+ 22 

— 15 

— 1 

— 30 
+ 21 

+ 14 

— 9 

— 4 
+ 3 


+ L 

— 6 

+ 15 

— 20 

+ 15 

— 6 
+ 1 



















































































































































































































































"1 


<7 2 


of 3 


e 3 


b 2 P 


bde 2 


c 2 e 2 


d* 


b 2 ce 2 


bed 3 


e 3 d 2 


b*e 2 


b 3 d 3 


Vc'd 1 


c B 


b 4 cd 2 


b 2 c 5 


b 6 d 2 


b 4 e* 


b 6 c 3 


b 3 e 2 


b 12 



;1024±212±82±1740±2854±946 ±12 ±46 ±325 ±190 ±298±1664 ±442 ±18 ±52 ±51 ±258 ±156 ±48 ±68 ±32 



